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CX3MPLETE SPECIFICATION 

Improvements in or relating to Indoloqninolizine 
Compounds 



We, N.V. Phiups' Gloeilampen- 
FABRiEKEKj a limited liability Company, or- 
ganized and established under the laws of the 
Kingdom of the Netherlands, of Emmasingel 

5 29, Eindhoven, Holland, do hereby declare the 
invention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be pexfonned, to be particularly de- 
scribed in and by the following statement: — 

10 This invention relates to indoloquinolizines 
and is concerned with cmai'n novel compounds 
of this dass having pharmacological applica- 
tions. The ensuing description refers to the 
accompanying drawings in which are set out 

15 certain structural cbanical formulae, serially 
numbered. 

It is known that the Rauwolfia - alkaloid 
reserpine has a number of important pharma- 
colc^cal properties, so that this substance has 
20 been used for medical purposes both as a 
blood-pressure reducing means and as a seda- 
tive. 

After it came to be known that reseipine 
is a compound of the Formula I ^dierein Ri— « 

25 R, are methozy groups, several dfforts have 
been made to find reserpine analogoes having 
either the sedative or die blood-pressuxe re- 
ducing acdyity of reserpine, but not both at 
the same time, since when using a sedative 

30 the blood-pr^sure decreasing activity is gener- 
ally not desired and when using a blood- 
pressure reducing means the oenttal activity 
b generally not desired. 
Thus, groups of compounds of the Formula 

35 I have been described which differ from reser- 
pine only in the radicals Ri— R,. One of 
these groups has substantially the central- 
depressuig action of reserpine widi a small 
[Price 4s. 6d.] 



effect upon blood-pressure and another grouf^ 
has substantially the hypotensive activity and, 
in addition, a central action mudh weaker than 
that of reserpine. 

Experiments have also been made for tiie 
purpose of simplifying the structure of reser- 
pine m compounds which still retained the 
pharmacological activity of reserpine. Thus, 
compounds of the Formula II have been de- 
scribed and claimed in British Patent Speci- 
fication No. 841,225, in which formula Rx 
is a hydrogen atom or an acyi gtoup^ Rs is a 
hydrogen atom or an alkyi groap, and R, 
and R4 are hydrogen or halogen atoms or 
etherified or esterified hydroxyl groups^ which 
compounds have both ^e blood-pressure le- 
dudng and the central depressing activiQr of 
reserpine. 

Compounds of a simplified les^ine struc. 
ture which exhibit one of the two said pro- 
perties of reserpine and not the other or to a 
very small extent cmly, have not been described 
hitherto. 

According to the present inviKition diere are 
provided compounds of ±e Fomula HI or 
add-addidon salts thereof, ifAerem Y is a free, 
etherified or esterified hydroxyl group and 
n*==0, 1 or 2, X is a free or esterified hydroxyl 
group, or a — CfeN group, or a carboxyl 
group esterified by an aliphatic alcohol widi 
1 to 4 carbon atoms, and n=0— 4. These 
compounds have an action upcm ±e central 
nervous system similar to reserpine, but have 
substantially no influence upon blood-pressure. 
They can be used therapeutically as sedatives 
with reserpine activity without hypotensive 
additional action, whilst such compounds can 
be manufactured in a simjder manner than 
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resexpine and reseipine analogues having a 
substantiafiy sedadve activity. 

The invention further includes processes 
which will be described below for the pre- 
paration of these compounds and also phar- 
maceutical preparations comprising the same 
as active ingreidients which will also be de- 
scribed hereinafter. 

Compoimds according to the invention may. 
be administered to mammalia in doses of 
from 1 to 200 mg/kg 3 to 5 times per day 
to obtain a reserpine-like central-depressing 
activity. They may be worked up m known 
manners into pharmaceutical prepazations by 
mixing them with, or dissolving or d^eising 
them in, solid or liquid carriers. 

The activity of the compounds was deter- 
mined in tests with mammalia. 

For example, after mteiperitoneal admini- 
stration of doses from 10 to 100 mg/kg to 
mice^ the animals were found to be stzongiy 



sedated shordy after the administration, which 
became clearly manifest more particularly 
with the ptosis occurring. 

The sedating action clearly appeared also 25 
from a potentiation of other central depzes- 
sives. 

This potentiation was measured in two 

ways: 

Firstly, it was examined to what extent 30 
the Nembutal narcosis, ("Nembutal" is a 
Registered Trade Mark), that is, the narcosis 
after administration of a preparation of 5 - 
etiiyl - 5 - (1^ - metiiylbutyl) baibituric acid, 
was lengtiiened by a pi-evious treatment wxh 35 
compounds within the invention. The results 
of these tests, as carried out for example with 
two compounds within the invention, are sum- 
marized in Table I. In that Table, the ab- 
jjreviation '^.p." denotes admmistration by 40 
utezperitoneal injection. 



Table I 



Substance 


animal sex 


animal 
number 


dose mg/lsg 
i.p. 


period of fhe 
previous treatment 
in minutes 


1 

duration 
of narcosis 
innunutes 


Gontrd 


t 


60 






33.2 


Ck>ntrol 


0 
+ 


60 






31.3 


Grial 


t 


10 


50 


30 


186 


Qial 
Gml 


t 
t 


10 
10 


50 
50 


60 
120 


98 

48.5 


Gria204 


0 
+ 


10 


100 


30 


186.5 


Gria204 


0 

+ 


10 


100 


60 


2.205 


Gria204 


0 
+ 


9 


100 


120 


186 



45 



50 



55 



60 



The duration of the narcosis with mice each 
weighuig from 15 to 20 gms was measured 
after interperitoneal administration of 50 
mgms/kg of " Nembutal." In die tests, seda- 
tive was not previously administered. The 
compounds designated Cria 1 and Cria 204 
are substances of the Formula III, wherein 
respectively n^=0, n=l and X=OH; and 
ni=0, n=l and X is a 3,4,5 - trimetiioxy- 
b^oyloxy group as represented by Formula 
XIV which substances were administered, prior 
to the injection with '*NembutaI," in doses 
mdicated m column 4, to numbers of mice in- 
dicated m column 3, for a number of minutes 
mdicated in column 5. 

In another meriiod, the potentiation of nar- 
cosis by admmistration of compounds within 
die mvention was measured by testing during 
a previous treatment with what dose of the 



substance to be tested a normally non-narcotic 
dose of intravenously _ admmistered hexo- 
barbital (a preparation of 5 - (A^-^ . cyclo- 
hexenyl) - 5 - metiiyl - N - methylbaibituric 
acid) does brmg about narcosis. 

The substance to be tested was inteiperi- 
toneally admmistered to a number of mice half 
an hour before the administration of hexo- 
barbital and that dose of the substance to be 
tested was measured which was sufficient to 
bring about narcosis with 50% of the animals: 
that dose is designated the E.D.50 of the sub- 
stance tested. These doses were found to be 
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for Crip 207 



40.8 rags/kg 
12.2 mgs/kg 
3.5 mgs/kg 



75 



Crip 207 is a compound of the Formula III, 
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wheidn n=2 and and — C^N. 

The tranquilizing activity of compounds was 
measured by the suppression of the fighting 
tendency of two mice which were subjected 

5 to an electroshock through their 1^. In 
these tests, for example, after intezperitoneal 
administration of Cria 1 and Cria 204 half 
an hour before the ttst there were found 
E.D.50's of 50.1 mgms/kg and 5.1 mgms/l:g 

10 respectively, that is to say that with these 
doses the fighting tendency was suppressed 
with exacdy 50% of the animals tested. The 
absence of the blood-pressure reducing action 
was determined, for example, by measuring the 

15 blood-pressure of a cat narcotized with chlor- 
alose upon administration of Qia 1. 

With doses up to 2 mgms/kg no influence 
upon blood-pressure cotdd be found. With 
higher doses 19 to 8 mgms/kg only a small 

20 d^Iine in blood*^ressure occurred. 

Compounds according to the invention may 
be manufactured by processes analogous to 
those known for the manufacture of analogous 
compounds. The invention includes certain 

25 such processes, as will be fiinher described 
below. 

Known processes for building up the four- 
ring system of the Formula IV which may 
be used in preparing compounds according to 

30 the present invention, comprise three groups 
of processes which will be described, desig- 
nated methods I, II, and m. 

In method I beta - carboline derivatives 
constitute the startmg material which thus 

35 akeady contains the three-ring system ABC, 
substituents being present in the ring C at the 
1- and the 2-positiQns of the carboline skeleton, 
which may be cyclized to form ring D. 
Thus, in practising the invention, a com- 

40 pound may be used as starting material cor- 
responding to the general Formula V or a salt 
thereof, wherein Ri is an alkyl group with 1 
to 4 carbon atoms and represents X or 
an equivalent, that is to say, a group which 

45 can readily be converted into the group X 
by a known reaction subsequently without 
affecting the rest of the molecule. The sub- 
stituents are cyclized into the ring D by means 
of a Dieckmann condensation, whereupon a 

50 compound with the four-ring system of For- 
mula IV may be isolated having a keto group 
at the 2 - position and substituted by a 



;cH3)...-xi 

group at the 3 - position. The 2 - keto group 
55 may then be reduced to a methylene group, 
and if desired the carbonyl group in the 3 - 
substituent also reduced to a methylene group, 
and, if necessary, conversion is effected of the 
group X^ into a group X. 
60 Fot example a 1 - carbetiioxymethyl - 



li2,3,4, tetrahydro - beta - carboline is con- 
verted by heating with the aid of an un- 
saturated aUphatic acid ester of a lower ali- 
phatic alcohol (1 — 4 carbon atoms), for ex- 
ample the ethyl ester of acrylic add, into a 65 
compound of the Formula VI or a salt thereof, 
which compound is cyclized by means of a 
Diedcmann condensation into a mixture of 
two compounds with a four-ring system of 
Formula IV, which compounds carry a keto 70 
group at the 2 - position and are substituted 
by a carbethoxy group respectively at the 1- 
and the 3-positions. 

The last - mentioned 3 - carbethoxy com- 
pound is isolated from the mixture and, 75 
subsequentiy, the keto group at the 2 - position 
is converted by known processes into a methyl- 
ene group. Such conversion may be effected, 
for example, by catalytic reduction, for example 
wrth the aid of Pt/Ho, followed by a treat- 80 
ment with phosphorus and hydriodic acid. 

The carbethoxy group at the 3 - position 
may be converted, for example by reduction 
with the aid of a metal hydride or a metal - 
alkyl hydride into a c^inol group which is 85 
etherified or esterified, if desired, by known 
processes. The esterified carbinol group may 
be converted by treatment with KCN into a 
— CH3 — C^N group. It is also possible by 
known methods to lengthen this side-diain at 50 

the 3 - position to form a diain — H[CH2)n X, 

wherein n> 1. The carbinol group, for 
example, may be converted into a halogeno - 
methyl group which is subsequently converted 
into a Grignard compound which in turn is 95 
reacted with CO2 to introduce a carboxyl grot^ 
which may be esterified if desired with a lower 
aHphatic alcohol (1 — 4 carbon atoms) or re- 
duced so that the original carbinol group is 
converted to a hydroxy - ethyl groiq>. Thus, 100 
the substituent at the 3 - posititm has been 
lengthened by a metii^dene group. 

The Diedanaim cyclization reaction may be 
carried out, for example, by heating tiie com- 
pound of Formula V in an inert solvent for 105 
example in petroleum ether or dry benzene or 
toluene, in the presence of an alkaU metal 
alkoxide, for example sodium methoxide. 

In method 11, the four-iing skeleton is built 
up by cydizing a compound of tiie Formula 110 
VII or a salt tiiereof, in a Bischler-Napieralsky 
reaction into a compound of the Formula Vni 
wherein Ro represents — (CHs)^— X, n being 
zero to 4 or an equivalent as herembefore 
defined and Z~ is an anion of an add, pre- 115 
ferably an inorganic add, for example hydro- 
chloric add, sulphuric add or perchloric add. 

Reducing the double bond in the D-ring of 
the compound of Formula Vm yields a com- 
pound having the skeleton of Formula IV. 120 
The Bisdiler - Napieralsky reaction is car- 
ried out in known manner by boiling the com- 
pound of Formula VII in an inert solvent, pre- 
ferably benzrae or tolurae, with POQa. After 
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decanting the cooled soludon into a cold 
aqueous solution of a strong acid, the salt of 
Fonnuk VIII is obtained. 
The reduction of the 5 — 12b double bond in 

5 the compound of Formula VIII for obtaining 
a compound having the skeleton of Formula 
IV may be effected by methods known for such 
reductions, for example with an alkali metal 
or alkaline - earth metal and an alcohol^ by 

10 catalytic hydrogenation^ for example with 
Pt/Ha or with zinc and HC10.„ or with a 
metal I^dride or a metal - alkyl hydride, for 
example LiAlfi^ or di - isobu^teluminium 
hydride. 

15 Very good yields may be obtained by re- 
ducing die compound of Formula VIII in 
solution in tetnihydntfurane or petroleum 
ether widi the aid of a metal hydride or a 
metal - alkyl hydride, for example LiAlH^ 

20 or di - isobmylaluminium hydride. 

Compound^ corresponding to Formula VII 
are obtained, for example, by alkylating a 
tryptamine, which may be substituted in the 
benzene ring, or a salt thereof, with a com- 

25 pound of Formula IX wherein R3 is an 
alkoxyl group with 1 to 4 carbon atoms, Ro 
represents — (CH2)n — or a group convertible 
thereto, n being zero to four and is a halo* 
gen atom, preferably a chlorine atom or a bro- 

30 mine atom, in which event n"=2, or a 
double-bonded oxygen atom, in which event 
n"=:l. 

The secondary amine is cjrclized by heating 
into a compound corresponding to Fonntda 

35 vn. 

A reductive al^lalion of a tryptamine, 
which may be substituted in the benzene ring, 
is carried out, for example^ with the alpha- 
aldehydo-glutaric diethyl ester. This compound 

40 is obtained in the enol state by reaction of 
the diethyl glutarate with ethyl formate. 

This alkylating reaction may be carried out 
in two steps, in that firstly the enamine of 
Formula X is obtained, which is converted by 

45 catalytic reduction, followed by cydization, 
into a compound coziespondlng to Formula 
VII. 

Compounds of Formula VII may also be 
manufactured, for example, by reaaion of a 

50 tryptyl halidc wliich may be substituted in 
the benzene ring, with a piperidine derivative 
of Formula XI wherein R2 represents 
— (CH2)u— -X, n being zero to 4^ or a group 
convertible thereto. 

55 In method IH, the rings A and B are built 
up on a compound ahready containing the rings 
C and D of the skeleton of Formula IV by 
means of a Fischer indole synthesis. 
A compound of Formula XII or a salt there- 

60 of, wherein R, ^--{CH,^— X, n being zero 
to four, or an equivalent as defined above, is 
caused to react with a phenylhydrazine, which 
may be substituted in the benzene ring, for 
manufacturing a compound corresponding to 

65 Formula XIIL This reaction may be earned 



out in the manners known for manufacturing 
phenylhydrazones, for example by boiling the 
mixture of the compound of Formula XII and 
the phenylhydrazine in a solvent. Very satis- 
factory yields were obtained by using as a sol- 70 
vent a mixture of glacial acetic acid and 
ethanol, cooling the mixture aft^ boiling for 
about half an hour, dissolving the reaction 
mixture in edier and, subsequently, adding a 
strong inorganic add, for example perchloric 75 
add, whereupon the sak of the compound cor- 
responding to Formula XIII crystallizes. The 
ring B of the skeleton of Formula IV is subse- 
quently formed by cyclizing the compound of 
Formula XIII in a manner known for the 80 
Fischer indole synthesis, for example by dis- 
solving the compound of Formula XIII in 
ethanol, passing hydrogen chloride gas through 
the solution until saturation, and leaving the 
mixture saturated with hydrogen chloride to 85 
stand at room temperature for 10 to 20 hours. 
After the addition of ether, the hydrochloride 
of a compound having the skdeton of Formula 
IV crystallizes, which product is a compound 
of Formula III or a compound which is con- 90 
verted thereto by conversion of the group R2 
into a group — (CHaX— X, if it is not ahready 
such group. 

Ths invention is further illustrated in the 
ensuing giecific examples wherein a number of 95 
embodiments of the process are described in 
more detail. In the examples percentages, un- 
less otherwise specified, are weigjit for weight, 
and temperatures are in degrees centigrade. 

Example I 100 
3 - hydroxymethyl - 1,2,3,4,6,7,12,12b - octa- 

hydroindolo(2,3 a) - quinolizine. 
A) Mamtfactwe of a - oxymethylefte - glutaric 
diethyl ester. 
28 gms. (1.22 gm. atoms) of Na and 800 105 
mis. of absolute toluene were introduced into a 
three-necked 5 litre flask with two branch 
tubes, provided with a vibrating stirrer, a 
thermometer, a dropping fimnel, and a reflux 
condenser dosed by a drying tube filled with 110 
KOH. The assembly was placed in an oil 
bath and boiled for some minutes vphile stir- 
rmg. Subsequentiy, the oil batfi was removed 
and die stirring process discontinued after 
cooUng below the mdting point of sodium 115 
(97 J^). Subsequently, a mixture consisting of 
200 gms. (1.06 mol.) of diethyl glutarate and 
124 gms. (1.68 mol.) of ethyl formate was 
added drop wise during 1.5 hours while cooling 
in ice and stirring. The stirring process was 120 
continued for another 20 hours, initially while 
cooling in ice, but for die last 10 hours at 
room temperature. The product, a yellow 
jelly-fike mass, was poured into 2 Ktres of 
water containing 1 kgm of ice. The toluene 125 
layer was separated and washed with water. 
The aqueous layer and washings were bulked 
and washed twice with edier. Subsequentiy, 
the remainmg aqueous layer, now pale yellow^ 
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was acidified with 80% phosphoric add and 
the resulting oil separated off. Tht aqueous 
layer was shaken another four times widi 250 
mis. portions of ether and these ether layers 

5 were added to the separated oil, and tbt 
ethereal solution was washed once more with 
a little water. After drying over MgSO^ and 
distilling off the ether, the residue was distilled 
in vacuo through a Vigreux - fractionating 

10 column of 10 ccs. The following fractions 
were obtained: 

1) 11 gms. having a boiling point up to 
105^/0.8 mm Hg (temperature of the bath up 
to 145^), no^o 1.4410. 

15 2) 106 gms. having a bailing point up to 
105° to 107°/0.8 mm (temperature of the bath 
up to 145°), nD=» 1.4502. Yield 46%. 

3) 13 gms. having a boiling point of 107° 
to 115°/0.8 nmi (temperature of the bath 

20 145— 200°),nD'M.4495. Yield 6%. 

Analysis of fraction 2: found C 55.3; H 73 
CaoHieOs (216.24): calculated C 55.54; 
H 7.46. 

The compound was for the greater part or 
25 wholly in the enol state. The infra-red 
absorpticm spectrum showed a broad OH-band 
at 2500—3500 cm"* and a C=C band at 
1660 anr». 
The index of refraction no^" increased to 
30 1.4551 after some weeks and thereafter re- 
mained substantially constant. Redistillation 
produced an index of refraction Ud^^ 1.4504. 
The variation in the index of refraction was 
not accompanied by a noriceable variation in 
35 the infra-red absorption spectrum. 

B) Coupling of iryptamine with a - oxy- 
tnetkylene - glutaric diethy ester. 
24-0 gms. (0.15 mol.) of tryptamine dis- 
solved in 150 mis. of absolute alcohol were 

40 dripped during 15 minutes into 32.4 gms. 
(0.15 mol.) of a - oxy - methylene - glutaric 
diethyl ester with stirring and cooling with ice 
and in an atmosphere of nitrogen. After stir- 
ring for another hour at room temperature, the 

45 mixture was boiled imder reflux f cm- 45 minutesj^ 
and the alcohol then removed in vacuo. The 
residue was dissolved in ether and the resulting 
solution washed successively with 0.1 N hydro- 
chloric acid, saturated NaHCO^-solution, and 

50 water. After drying over MgSO^ and distil- 
ling off the ether, tiie residue was distilled in 
hi^-vacuum over some pieces of anthracite. 

This yielded the foUowmg fractions: 

1) 2.6 gms. boiling point up to 215°/0.05 
55 mm. temperature of the bath up to 230° enol 

positive. 

2) 24.6 gms. (0.069 mol. or 46%), boiling 
point 215° to 220°/0.05 mm. temperature of 
the bath 230°; viscous. 

60 3) 2.2 gms. boiling point 220°/0.05 mm. 
temperature of the bath 230° to 280°; vitreous. 
Residue 17 gms. 



Analysis of fraction 2: found C 66.9, 66.6; 
H 7.3, 7.2; N 7.8, 7.8 QoH^eNaO, (358.42): 
calculated C 67.02 H 7.31 N 7-81. 65 

C) Reduction of a - [2 - (3 - indclyl) - ethyl- 
aminomethylene] - glutaric diethyl ester. 
24.6 gms. (0.069 mol.) of enamine, ob- 
tained by B), dissolved in 150 mis. of facial 
acetic acid, was reduced at room temperature 70 
at a slight pressure above atmo^heric pressure. 
PtOa as a catalyst was added in four portions 
each of 200 mgms. before and during reduc- 
tion. The calculated amount of hydrogen was 
absorbed after 21 hours. The platinum was 75 
now filtered off and the acetic acid distilled 
off in vacuo with the temperature rising slowly, 
and eventually the temperature of the bath was 
maintained at 100° for another half an hour. 
The residue was dissolved in benzene and 80 
subsequently shaken successively with 1 N 
hydrochloric acid, saturated NaHCO^-solution 
and water. The resulting washed benzene 
solution was dried over MgSO^, the solvent 
distilled off and the residue distilled under 85 
high vacuum. This yielded, substantially 
without distillation residue, 16.8 gms. of a 
vitreous mass with boiling point 220°/0.01 
mm. From this could be obtained, by re- 
crystallizing several times from benzene - 90 
petroleum ether (60°— 80°), 8.0 gms. (0.025 
mol. or 36%) of a solid substance with melting 
point of 106° to 108° which was (1 - [2^3" - 
indolyl)ethyl]5 - carbetiioxy - « - piperidone- 

95 

Analysis: found C 68.3 H 6.9 N 8.9 
C18H22N2O3 (314.37) calculated: C 68.77 
H 7.1 N 8.9. 

D) Bischler - Napieralsky ring closure. 
7.2 gms. (0.023 mol.) of the substance d>- 100 
tamed by C) was added in an atmosphere of 
nitrogen to 120 mis. of absolute benzene and 
12 mis. of POQa. After standmg for 15 
minutes, the mixture was boiled under reflux 
in an atmosphere of nitrogen. Subsequently, 105 
the mixture was poured into 300 gms. of ice 
and 25 mis. of 70% HQO^. The producii 
a yellow solid substance, was filtered off and 
washed with a littie water. The yield was 
8.4 gms. of 3 - carbetiioxy . 1,2,3,4,6,7,12 - no 
heptahydro - indolo (2,3 a) , quinolizinium 
perchlorate (0.021 moL or 91%) with melting 
point 154° to 156°. After recrystallizatiori 
from alcohol-water, the melting point inaeased 
to 156° to 158°. 

Analysis: found C 54.5; H 5.4; N 6.9, 6.8; 
CI 8.9, 9.1 CigHsi NaO^a (396.82) calculated 
C 54.48; H 5.33; N 7.06; CI 8.94. 

E) Reduction of the perchlorate obtained by 

D) with LiAlH^. 120 
A suspension of 5.0 gms. (0.013 mol.) of 
the compound obtained by D) in 350 mis, of 
absolute tetrahydrofurane was dripped during 
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15 minutes in an atmosphere of nitrogen, into 
a solution of 2.8 gms, (0.074 mol.) of LiAIH* 
in 260 mis. of absolute tetiahydrofiirane. The 
resulting red solution was stirred for 15 

5 minutes at room temperature and subsequently 
bailed under reflux. After 30 minutes the 
solution, which was now substantially colour- 
less was decomposed in an ice-bath with 10 
mis. of watsr, and tte solid matter filtered off 

10 and washed on the filter with altogether 1 
litre of tetcahydrofurane. The solutions of 
tetraltydrofurane TOre bulked and acidified 
with 11 mis. of 2 N hydrochloric acid. Next 
day the product was filtered off, which yielded 

15 after drying 3.51 gms. (0.012 mol. or 92%) 
of pure HQ - salt of 3 - hydroxy - methyl 
1,2,3,4,6,7,12,12b - octahydroindolo - (2,3 a) - 
quinolizine. 

Analysis : found C 65.7; H 7.4; N 9.4; Q 12.1 
20 CicHaiNoOa (292.80) calculated: C 65.^: 
H 7.23; N 9.57; Cl 12.11. 

P) Manufacture of the amme from the HCU 
salt obtamed by E). 
1.80 gms. (0.0061 mol.) of HQ - salt ob- 

25 tained by E) were stirred for 25 minutes with 
a mixture of 8 mis. of 2 N ammonia and 50 
mis. of water, followed by sucking off and 
washing with 50 mis. of water. The yield was 
1.34 gms. The washing water after standing 

30 overnight yielded another 0.04 gms Thus, 
altogether 1.38 gms. (0.0054 moL or 89%) 
of the substance were obtained. 
Analysis: Found: N 10.5; 10.8 Q^HooNoO 
(256.34) calculated: N 10.93. " " 

35 Example II 

Manufacture of 3,4,5 - trimethoxy - benzoic 
ester from 3 - hydroxymethyl - 1A3>4, 
6,7,12,12b - octahydroindolo - (2,3 a) - 
quinolizine. 

40 1.00 gm. (0.0039 mol.) of the alcohol ob- 
tained as described in Example I was added 
in 5 portions, while introducing nitrogen, to 
a solution of 4.0 gms. (0.017 moL) of 3,4,5 - 
trimethoxy - benzoyl diloride in 35 mis. of 

45 absolute pyridine. Nitrogen was passed 
through for approximately a furtiier hclf an 
hour until all the amine was dissolved, where- 
upon the solution was put aside at room tem- 
perature under nitrogen. On standing, a de- 

50 posit was formed in the solution which had 
a sHghtiy red colour. After 7 days, the pyri- 
dine was distilled off under nitrogen «z vacua. 
The residue was dissolved in 200 mis. of 
chloroform and the resultuig red solution in 

55 chloroform was washed with a saturated 
NaoCOg solution and ^ter, and tiien acidified 
witii 70% HQO^. Next day a precipitate was 
sucked off and washed with much chloroform 
and subsequentiy with a litde alcohol. The 

60 washed precipitate was introduced into water 
and made alkaline with 2 N ammnma , The 
resulting aqueous solution was extracted wiA 



chloroform and the extract obtamed was 
washed with a litde water. After drying 
MgSOw the sdvent was removed under 65 
vacuum. The residue could be ciystallized 
from a litde alcohol. Next day the predpi- 
tate was filtered off and washed with alcohol 
and ether. After crystallization from benzene- 
absolute alcohol, this yielded 1.19 gms. 70 
(0.0026 mol. or 67%) of the above-mentioned 
ester. After recrystallization from benzene the 
melting point, determined hi mcuo, was 111*=^ 
to 113° with decomposition. 
Analysis: Found: C 68.5; 68.7; H 6.9, 6.8: 75 
N 6.1, 6.2 QCH30N2O. (450.52) Calculated: 
C 69.31; H 6.71; N 6.22. 

Example III 
Manufacture of 3 - qranomethyl - 1,2,3,4,6, 

7,12,12b - octahydroindolo - (2,3 a) - 80 

quinolizine. 
A solution of 2.40 gms. (0.059 mol.) of 
tiie p - toluene - sulphcnic acid ester of 3 - 
hydroxymetiiyl - l32,3,4,6,7,12,12b . octahy- 
droindolo - (2,3 a) - quinolizine and 33 gms. 85 
(0.51 mol.) of KCN in 550 mis. of alcohol 
was boiled under reflux with stirring in an 
atmosphere of nitrogen for 6 houis. After 
cooling a solid substance resulting was filtered 
off and thoroughly washed with benzene, and 90 
the solvent was substantially removed by distil- 
lation in vacuo. The distillation process was 
interrupted several times for sudting off the 
resulting solid substance. After the alcohol 
was substantially distilled, anotiier 200 mis. 95 
of benzene were added and the resulting solu- 
tion was washed witii a littie water to remove 
the residual inorganic constituents. The benz- 
ene solution was concentrated in vaaw to 50 
mis. After standing o^might a deposit was 100 
sucked off and washed with benzene and 
absolute alcohol. This yielded 0.78 gm. of 
solid material. RecrystaUization from benzene 
yielded 0.64 gm. (0.0024 mol. or 41%) of 
the above-mentioned compound, melting point 105 
218^ to 219° (/« vaaw). Working up die 
mother liquor yielded anotiier 0.10 gm. (0.0004 
mol. about 7%) of a Htde less pure cyano^. 
compound (melting point determmed m vacuo: 
210° to 213°). 

Analysis: Found: C 76.7; H 7.0; N 160 
Calculated: C 76.94; H 

7.22; N. 15.84. 

Example IV 
Manufacture of 3 - etiioxycarbonyl - 1,2,3,4, 115 
6,7,12,12b . octahydiindolo - (2J a) - 

quinolizine. 
A) Pyridine - 2.5 - dicarhoxyJtc acid. 
Into a diree-neck 3 litre flask, provided witii 
a sturer, a thermometer, a long air-cooler and 120 
a drop funnel, die stem of which extended to 
die base of the flask, there were introduced 
540 mis. of concentrated sulphuric acid (speci- 
fic gravity 1.84) and, subsequentiy, 115 gms. 
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(0.95 mol.) of 5 - ethyl - 2 - methyl - pyridine, 
20 gms. (0.18 mol.) of SeOj and 100 mis. of 
nitric acid (S.G.1.5). The mixture was care- 
fully heated with stirring to a temperatute of 

5 about 140*^3 at which a strong reaction set in. 
The heat was immediately removed from the 
flask and not resumed until the reaction had 
become less violent, the solution meanwhile 
having become blade due to some separated 

10 selenium. At last, the solution was heated 
to 240° to 250° and at this temperature nitric 
acid (S.G.1.5) was slowly dripped in. The 
dripping process must not be too slow lest 
free selenium be formed in the solution, and 

15 not too rapid lest nitrous vapours escape 
through the cooler. 

The oxidation was completed after 10 to 
11 hours. This could be tested by examining 
a sample made strongly alkaline for the smeS 

20 of 5 - ethyl - 2 - mediyl - pyridine. La addi- 
tion, when the reaction process is completed, 
the solution must no longer become black due 
to free selenium when tibe dripping of nitric 
acid is stopped. 

25 In all about 300 mis. of the nitric acid were 
necessary for completing die oxidarion. 

Subsequently, the solution was cooled to 
about 170° anid poured into 400 gms. of ice. 
After momentary boiling-up to remove ni- 

30 trous vapours, the cooled solution was intro- 
duced into two gas-washing flasks each of 1 
litre, provided with a sintered glass plate. SOn 
was introduced into these flasks for 5 hours 
in order to separate the selenium frcnn the 

35 solution. The solution was then placed in 
a beaker and boiled for some ti'my to render 
the selenium deposited more compact, and 
the hot solution then drawn c£[ through a G4- 
glass filter. The filtrate was tested for the pie- 

40 sence of SeOs by momentarily passing in SOs. 
The clear solution obtained was diluted witlx 
2 litres of water, and a solution of 500 gms. 
of NaOH in 500 mis. of water added drop- 
wise. The solution, which had beaane warm, 

45 was cooled and pyridine - 2.5 - dicarbo^lic 
add having precipitated was sucked off. This 
must not be delayed too long (not more than, 
about 3 hours), since otherwise sodium sulphate 
starts to crystallize. 

50 The pyridine - 2.5 - dicaiboxylic acid was 
washed with cold water and dried over KOH 
at 100°. Hie yield was 110 gms. (0.66 mol. 
or 68-%) of pyridine - 2.5 - dicarboxylic add, 
melting point 251° (decomp.) 

55 B) Pyridine - 2.5 - dicm^boxylic acid dimethyl 
ester, 

110 gms. (0.66 mol.) of the compound ob- 
tained by A) was boiled with 1100 mis, of 
purified thionyl chloride on a water-bath for 
60 12 hours. After filtration through a G4-glass 
filter in order to remove the small amount of 
non-dissolved substance, the thionyl chloride 
was removed by distillation at first at normal 



pressure and later under moderate reduced 
pressure, for example using a veater-pump. The 65 
last residues of thionyl diloride were removed 
by standing the residue overnight under 
vacuum over KOH. The add chloride, which 
had in the meantime soh'difiedj was converted 
without further purification into the dimethyl- 70 
ester by rapidly adding to it 400 mis. of 
absolute methanol dropwise. A vigorous re- 
action occurred, and after it had ceased the 
mixture was boiled under reflux for another 
few minutes. Subsequentiy, the mixture was 75 
poured into 2 litres of water while sturing 
and the methyl ester predpitated after cooling, 
was sucked olff and washed with much cold 
water (about 800 mis.). After drying at 100° 
in vacuo above KOH, the yield was 113 gms. 80 
of the dimethylester. Recrystallization from 
methanol yielded 103 gms. (0,53 mol. or 80%) 
of pyridine 2.5 - dicarboxylic add dimethyl 
ester with a melting point of 162° to 163°. 

C) 2.5 - bis - carhotnetJioocy - piperidine, 85 
30 gms. (0.15 mol.) of the compound ob- 
tained by B), 8 gms. of Raney - nickel W2 
and 150 mis. of dioxane were introduced into 
a 1 litre autodave. The ester was lecrystal- 
lized from methanol with the addition of 90 
Raney-nidcel (6 gms./litre) and the dioxane, 
after having been purified in the usual manner, 
v^as distflled from the Ran^r-nickd. After 
rinsing with hydrogen, a pressure of 145 atms. 
of hydrogen was provided, followed by slow 95 
heatmg of the autodave while stirring. The 
absorption of hydrogen started at 60°. After 
another half an hour, during which the tem- 
perature rose further, the reduction was com- 
pleted. The autodave vras then cooled down loO 
m cold water and opened. The catalyst vtqs 
removed by filtration and the resulting solution 
evaporated to dryness under reduced pressure, 
usmg a water-pump. Vacuum distillation of 
the reskiue yidded : 1Q5 

Sm. witii boiling pwnt (0.4 mm.) 
100° to 105°, ni,2» 1.4700 ^ ^ 

.3^ ^^^'^ boiling point (0.4 mm.) 

105° to 130°, ni,2» 1.4775 ^ ^ ^ 

3) 7.5 gms. with boiling point (0.4 mm.) 110 
130° to 148°, nn*o could not be determined. 

Redistillation of fraction 2 yielded 13.0 ems 
(0.065 mol. or 43 o^) of 2.5 - bis - caAo- 
methoxy - piperidine with boiling point ^04 
mm.) 104° to 106°^ njr^ 1.4740. 115 

D) 7 - hromo - butyric add ethyl ester. 
81 gms, (1.0 moL) of dry HBr were led into 
86 gms. (1.0 mol.) of y - butyiolaaone on a 
boihng water-batii. After cooling, 119 gms. 
(1.0 mol.) of tiiionyl chloride were rapidly 120 
added dropwise. Subsequently, after further 
heatmg at 100° for a quarter of an hour, 50 
gms. (1.1 mol.) of "super dry" etfaanol were 
dripped into the cooled solution, followed by 
agam heating at 100° for a quarter of an hour 125 
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and distillation in vacuo. The yield was: 

1) 4.1 gms. with boiling point (14 mm.^ 
up to S8<^ 

2) 154 gms. (0.79 mol. or 79%) with boiling 
5 point (14 mm.) of 88^ nn*" 1.4560 (Ht.: 

nj)^*^ 1.4564). 

jB) y - (2.5 - - carhojnefhoxyptpendhicf^ - 
butyric acid ethyl ester, 
25.0 gms. (0.12 mol.) of the substance ob- 

10 tained by Q, 25.0 gms. (0.13 mol.) of y « 
biomo - butyric add ethyl ester and 17.5 gms. 
(0.12 mol.) of baked KoCO^ were heated while 
stirring in an atmosphere of nitrogen on a boil- 
ing water-bath for 27 hours. After cooling, 

15 100 mis. of icy water were added, followed by 
extraction with ether. The resulting ethereal 
solution was dried over MgSO^ and the residue 
obtained after distilling off the ether was 
distilled m vacuo. This yielded : 

20 1) 0.5 gm, with boihng point (0.7 mm.) 
to 163°, nD^° 1.4605 

2) 31.5 gms. (0.10 mol. or 83%) with boiling 
pomt (0.7 mm.) of 163° to 165°, ni,^- 1.4689. 
Analysis of frartion 2: found: C 57.1, 57.1: 

25 H 7.9, 7.9; N 4.4 Q.H^.NOe (315.38) call 
culated : C 57.12; H 7.99; N.4.44 

F; 7 - carbethoxy - 1 - oxo - octdlvydro- 
qidnolizine, 
4.0 gms. (0.17 gm-atom) of Na and 200 mis. 
30 of paraffin oil were introduced into a three- 
neck flask of 1 litte, whereafter the soditun was 
converted into NaH. A solution of 28.0 gms. 
(0.089 moL) of the substance obtained by E) 
in 75 mis. of toluene was subsequently added 
35 dropwise, in an atmosphere of m'trogen during 
quarter of an hour, to the suspension of NaH 
which had cooled down to room temperature. 
The condensation was completed by boiling 
for another 5 hours under reflux. After cool- 
40 ing, the reaction mixture was decomposed by 
dripping in successively 10 mis. of ethanol 
and 10 mis. of water while cooling in ice 
and stirring. Subsequently, 200 mis. of con- 
centrated hydrochloric add were added and 
45 the reaction mixture was boiled under reflux 
until evolution of CO^ had ceased, which was 
after from 4 to 6 hours. The mixture was 
then cooled and the aqueous layer separated 
from the parajffin - toluene layer which was 
50 washed onoe more witii a little 2 N hydro- 
dUoric acid. The collected aqueous layer con- 
taining hydrochloric acid was washed several 
times with petroleum ether (40° — 60°), and 
then evaporated to dryness in vacito^ stopping 
55 several times to filter off the deposited NaCL 
The residue was subsequently boiled with a 
mixture consisting of 500 mis. of absolute 
ethanol, 200 mis. of benzene and 12 mis. of 
concentrated sulphuric acid for 4 houis^ After 
60 distillmg off 150 mis., the esteiifying process 
was continued for another 3 hours, so that the 
surviving original carbomethoxy group is re- 



placed now by a carbethoxy group. Then 
again 250 mis. were removed by distillation 
and, after coolmg, the residue was poured mto 65 
a mixture of 400 mis. of water and 400 gms. 
of ice. The solution was made alkaline widi 
aqueous ammonia (10% NH3, w/w) and tiien 
extracted with etiier. The ethereal solution 
obtained was dried over MgSO^ and then 70 
evaporated to dryness in vacuo, whereupon the 
residue was distilled z-ffcwi?. The yield was: 

1) 0.9 gm, with boiling point (0.5 mm.) 
of 110° to 1 12° nD-« 1.4846 

2) 8.3 gms. witii boilmg pomt (0.5 mm.) 75 
of 112°toll4° nB=M.4873 ^ 

3) 3.0 gms. witii boiling pomt (0.5 mm.) 
of 114° to 126°, nB=^ 1.4878 

Thus, in total 11.3 gms. (0.050 mol. or 
56%) of 7 - carbedioxy - 1 . 0x0 > octahydro- 80 
quinolizine were obtained as a pale yellow oil 
in which brown colouring occurred very soon 
in air, and which therefore had to be stared 
at —20° in on atmosphere of nitrogen. 
Analysis of fraction 2: found: C 64.2» 64-1: 85 
H 8.9, 8.9; N 6.1 C,.H,,N03 (225.29) cal' 
culated : C 63.97; H 8.50; N 6.22 

G) Fhenylhydrazom of 7 carhethoxy - 1 - 
0x0 - octdiydroqidnolvdm. 
A mixture consisting of 3.60 gms. (0.016 90 
mol.) of the substance obtained by F), 1,80 
gms (0.017 mol.) of phenylhydmzine, 2.50 gms 
(0.042 mol.) of glacial acetic add and 70 mis. 
of alcohol was boiled for 25 minutes in an 
atmosphere of nitrogen with reflux. The mix. 95 
turc was then cooled in ice and, after being 
supplemented with absolute ether up to a 
volume of 400 mis., 72 gms. of 70% HQO^ 
were added. After standing in an ice-box for 
3 hcui-s, the HC10,-salt of die phenylhydra- 100 
zone was filtered off, washed with absolute 
ether and dried. This yielded 3.37 gms, 
(0.0081 mol. or 51%) of HC10.j-salt of^e 
above-mentioned phenylhydrazone. 
Andysis: found: N 9.8, 9.8 QsH^cClN.Oc 105 
(415.89) calculated: N 10.10 a c au-t 

H) 3 carbethoxy - lA334,6,7,12,12b - octor 
hydromdolo . (2,3 a) qmnolizlne. 
0.100 gm. (0.00024 mol.) of the substance 
obtamed by G) was stored at room temperature 1 10 
under m"trogen witii 3.0 mis. of alcohol satu- 
rated witii dry HQ for 16 hours. Then 20 
mis. of absolute ether were added and the 
resulting deposit was drawn off after standing 
for sercral hours. Treatment with 1 ml. of 115 
1 N NH^Oi^ suckmg off, washing witii water 
and drying, yielded 0.026 gm. (0.000087 mol. 
or 36%) of the above-mentioned compound 
wnh a melting point of 164° to 165° 



ExAAlPtE V 
3 - carbedioxy - 1,2,3,4,6,7, 12,12b - octahy- 
dromdolo - (2,3 a) - quinolozine. 
If the 3 - carbedioxy - 1,2,3,4,6,7,12 - 



120 
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hepta - hydroindolo (Z^S a) - quinolizinium - 
perchlorate, obtained as described in Eicample 
I D, is reduced with zinc and perchloric acid 
instead of LiAlH^, as described in Example I 
5 E, the double bond in ring D is reduced s&- 
lectivdy^ the carbethoxy - group at die 3- 
position being retained. 

2.5 mis. of 70% HaO^ were added drop- 
wise to a mixture consisting of 2.0 gms. 
10 (0.0050 mol.) of the compound obtained by 
the method of Example I D, 25 mis. of ace- 
tone, 25 mis. of tetrahydrofurane, 22 xnls. of 
water and 2.5 gms. of zinc, follow^ by heating 
to 50° to 55** while stirring. The soluticm, 
15 which was initially yellow^ was substantially 
decoloured after 65 minutes- Subsequentiy> 
the non-dissolved material was filtered off 
and the filtrate evaporated to dryness in vacuo 
at 30° to 40°, until 2 layers started to separate. 
20 The aqueous layer was decanted and the resi- 
dual oil was washed with water twice. The 
oil was mixed with 2 mis. of alcohol and 
finally crystallized from 100 mis. of water. 
After the crystallization process was completed, 
25 the mother liquor was decanted and the cry- 
stallizate, after stirring with ether, was filtered 
off (1.4 gms.). Fractional crystallization from 
alcohol-benzene yielded 0.93 gm. (0.0023 mol. 
or 46%) of HClO^-salt of 3 - carbethoxy - 
30 lA3>4,657,12,12b - octahydromdolo - (2,1 a) - 
qumolizine with melting point of 232° to 
233°. With alkali the free base with a melting 
pomt of 164° to 165° was obtained therefrom. 
Analysis: found: C 72.5, 72.5; H 7.7, 7.7; 
35 N 9.2, 9.3 QsHsoNaO^ (298.37) calculated: 
C 72.45; H 7.43; N 9.39 

The infra-red absorption spectrum showed a 
C=0 ester absorption at 1700 cm"*^ and an 
NH absorption at 3390 cm~^. 
40 The compounds may be used not only as 
free bases, but also in the form of their ^ts, 
preferably as non-toxic acid-addition com- 
pounds, for example as their add « addition 
salts with hydrochloric, citric or acetic acid. 
45 For use in pharmaceutical preparations, they 
are worked up, for example, into tablets ead^ 
of 225 mgms, which contain 50 mgms. of the 
active compound in addition to normal carriers 
such as lactose, saccharose, starch, talc and/or 
50 magnesium stearate. 

For parenteral use there are manufactured, 
for example, injecting liquids contaming hxm 
10 to 50 mgms. of active siAstence according 
to tile invention per millilitre of liquid and an 
55 amount of sodium chloride suffideot to make 
the solution isotonic witii blood. 
WHAT WE <X AIM IS : ~ 
L A substituted indoloquinolizine compound 
being a compound having the general Formula 
60 in set out in the accompanying drawings, or 
an add - addition salt thereof wherein Y is a 
free, etherified or esterified hydroxyl group 
and n^=0, 1 or 2, X is a free or esterified 
hydroxy group, a — C^N group or a car- 
65 boxyl group esterified by an aliphatic alcohol 



with 1 to 4 carbon atoms, and n=0 — 4. 

2. 3 - carbetiioxy - 1,23,4,6,7,12,12b - 
octahydroindolo - (2,3 a) - qumolizine or an 
add - addition salt thereof. 

3. 3 - hydroxymethyl - lA3,4>6,7,12,12b - 70 
octahydroindolo - (2,3 a) - quinolizine or an 
add-addition salt tiiereof. 

4. The 3.4.5. - trimethoxy benzoic ester of 
3 - hydroxymethyl - 1,2,3,4,6,7,12,12b - octa- 
hydroindolo - (2,3 a) - quinolizine or an acid- 75 
addition salt thereof. 

5. The 4 - methylbenzoic ester of 3 - hy- 
droxymethyl - l,2,3,4,6,7,l?,12b - octahydro- 
indolo - (2.3 a) - quinolizine or an acid- 
addition salt thereof. 80 

6. 3 - cyanomethyl - 1,2,3,4,6,7,12,12b - 
octahydroindolo - (2,3 a) - quinoli2dne or an 
acid-addition salt tiiereof. 

7. A process for preparing a compound as 
claimed in any one preceding daim whidi 85 
process comprises cyclizing a compound of the 
general Formula V in the accompanying draw- 
ings by means of a Dieckmann reaction in 
which formula represents X or an equiva- 
lent as herem defined, Y, n\ X and n having 90 
the same significance as defined for Formula 

ni in Qaim 1, isolating the reaction product 
which has a keto group at the 2 - position and 
a — C0(CH2)n-_i — ^X* group at the 3 - position, 
and converting the keto group at the 2 - posi- 95 
tion by reduction into a methylene group. 

8. A process for preparing a compound as 
daimed in any one of Qaims 1 to 6 which 
process comprises cyclizing a ccmapound of 

the Foimiila Vn in the accompanying draw- 100 
ings by means of a Bischler - Napieralsky 
reaction in whidi formula R2 represents 
— (CH2)n — ^X or an equivalent as herein de- 
fined, X, n, Y and n* having the same signifi- 
cance as defined for Formula HI in Claim 1, 105 
and Z represents an anion of an inorganic add, 
and reducing the compound of Fonmula VIII 
to form a compound corresponding to For^ 
mula m, or a compound which is converted 
into a compound of Formula III by conversion 110 
of the group R2 into a groiq> — (CH2)b— X 
if it is not already such group; 

9. A process for preparing a compound as 
claimed in airir (me of Qaims 1 to 6 which 
process comprises reacting a compound of 115 
Formula XII in the accompanying drawings 
witii a phenylhydrazine with or without sub- 
stituents in the benzene ring, to form a com- 
pound corre^onding to Formula Xni in 
which formulae R2 represents — (CH2)q— X or 120 
an equivalent as herein defined, X, Y, n and 

n* having the same significance as defined for 
Formula III m Qaim 1, and (Y)„i being the 
substituents or substituents if any in the ben- 
zene ring of the phenylhydrazine, and cyclizmg 125 
said compound of Formula XIII in a reaction 
known for a Fischer indole syntiiesis to form 
a compound of Formula III or a compound 
which is converted into a compound of For- 
mula III by conversion of the group into 130 
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a "-{CH2)a— X group if it is not already 
such group. 

10. A process for the manufacture of new 
substituted indoloquinolizine compounds or 
acid-addition salts thereof substantially as 
herein described with reference to any one 
of the foregoing specific Examples. 

11. A substituted indoloquinolizine com- 
pound or a salt diereof when prepared by 
the process claimed in any one of Claims 7 
to 10. 

12. A pharmaceutical preparation containing 
as an aaive ingredient at least one com- 
pound as claimed in any of C3aims 1 to 6 



and 11 mixed with or dissolved or dispersed 
m a suitable solid or liqm'd carrier material 
13. A process for the manufacture of a 
pharmaceutical preparation, which process 
comprises mixing at least one compound as 
claimed in any of Qairas 1 to 6 and 11 whh, 
or dissolving or dispersing the same in, a suit- 
able sobd or liquid carrier material. 

T, D. TFIREADGOLD, 
Chartered Patent Agcn^ 
Century Rouse, 
Shaftesbury Avenue, 
London, 
Agent for the Applicants. 
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